Purpose:
To determine the frequency and clinical significance of a small amount of isolated pelvic free fluid found at follow-up multidetector-row computed tomography (MDCT) in male patients who have undergone a curative surgery for gastric carcinoma. Materials and Methods: From January 2005 to June 2010, 1680 male patients were enrolled in this retrospective study that underwent a follow-up MDCT at least 6 months after a curative surgery for gastric carcinoma. The mean follow-up duration was 41 months. The computed tomographic assessment included the detection of ascites, any possible cause, volume and attenuation measurement and the determination of the location. Results: Of 1680 patients, 83 (4.9%) patients had ascites. Isolated ascites was identified in 66 patients (3.9%). All ascites were located below or at the level of the second sacral vertebral body. The mean volume and mean attenuation of isolated pelvic free fluid were 2.3 ± 1.9 mL and 9.8 ± 4.7 Hounsfield units. During the follow-up period, none of the 66 patients showed signs of peritoneal recurrence. Conclusion: In 3.9% of male patients, a small amount of isolated pelvic free fluid was detected at the follow-up MDCT after a curative surgery for gastric carcinoma, but without clinical significance. 
Imaging Analysis
All CT images in this study were retrospectively and individually analyzed by two experienced abdominal radiologists at
PACS workstations. Discrepancies in individual interpretations
were resolved by consensus. The readers were notified of the study design but blinded to the final outcomes of patients.
'Small amount' was defined as when the volume of ascites was estimated to be less than 20 mL using volumetric evaluation.
'Isolated' was defined as when there were no identifiable causes of ascites. 'Pelvic free fluid' was defined as ascites identified below or at the level of the second sacral body upper margin.
The readers evaluated images according to 1) the presence or absence of ascites, 2) any potential causes of the ascites including peritoneal carcinomatosis, liver cirrhosis, chronic renal failure, congestive heart failure, and 3) other organ metastasis. If the readers detected pelvic free fluid, they evaluated additional information as follows: 1) measurement of the volume, 2) measurement of the attenuation, and 3) determination of the location (below or at the level of the sacral vertebral body). Volume measurement was performed by using regions of interest from the PACS, delineating the entire margins of the fluid, adding the number of areas and multiplying the sum of the areas by a section thickness of 0.5 implants are too small and the peritoneal reaction is minimal. A small amount of isolated pelvic free fluid in a female patient of reproductive age is often attributed to physiologic fluid (8) (9) (10) (11) .
In contrast, a small amount of pelvic free fluid in male patients should not be regarded as just physiologic fluid, especially in those who have undergone a cancer surgery. There have been previous reports on the clinical significance of small amounts of ascites detected with preoperative CT in patients with gastric carcinoma (12) . However, to our knowledge, there is no report on the incidence and clinical significance of a small amount of ascites detected with follow-up CT after a curative surgery for a gastric carcinoma. Therefore, the purpose of this study was to retrospectively determine the frequency and clinical significance of a small amount of isolated pelvic free fluid at follow-up MDCT in male patients who have undergone curative surgery for gastric carcinoma.
MATERIALS AND METHODS

Patients
This retrospective study was approved by the Institutional Re- 
RESULTS
Ascites was identified in 83 (4.9%) of the 1680 patients. Of them, 10 patients had a malignant disease as follows; peritoneal carcinomatosis with apparent peritoneal thickening (n = 5), metastatic disease in organs other than the peritoneum (n = 3), and newly developed primary cancers in other organs during the follow-up period (n = 2). In seven patients were potential causes identified as follows; liver cirrhosis (n = 4), history of early postoperative intraperitoneal chemotherapy (n = 2), and chronic renal failure (n = 1). Therefore, an isolated ascites was found in 66 riod. In addition, there was no malignant involvement of the peritoneum in the two recurrence cases.
Table 1. Comparison between Two Groups with or without Tumor Recurrence during the Next Follow-Up Period Who Had Isolated Pelvic Free Fluid in Follow-Up MDCT in Male Patients with Gastrectomy for Gastric Carcinoma
Although, our follow-up duration after gastrectomy was less than 5 years and it was not pathologically confirmed that the small amount of isolated pelvic free fluid is not malignant asci- free fluid between the two groups with or without tumor recurrence (Table 1) . Isolated pelvic fluid was reduced or completely resolved in 55 of the 64 patients and was persisted or slightly increased in other 9 patients at the last follow CT scan.
DISCUSSION
CT scan has been established as the most useful modality to detect tumor recurrence in postoperative gastric carcinoma (2, However, although ascites has been regarded an important finding suggesting peritoneal carcinomatosis, the meaning of ascites may become ambiguous, because the CT detects subtle amounts of peritoneal fluid collection with increased sensitivity (12) . In addition, the peritoneal cavity physiologically contains a small amount of serous fluid which has been produced by permeable mesothelium, although this diffusely disperses in the peritoneal cavity and is not usually detected by a CT (12) . And as we already know, a small amount of isolated pelvic free fluid can be detected in female patients of reproductive age and it is often attributed to physiologic fluid (8) (9) (10) (11) . In addition, recently, Yu et al. (16) reported that 49 of 1000 men with blunt trauma had a small amount of pelvic fluid without an identifiable cause.
Therefore, the clinical management of patients with a small amount of pelvic free fluid not accompanying other causes or signs suggestive of malignant seeding is not straightforward, while the presence of a moderate or large amount of ascites with peritoneal nodularity, thickening or omental mass is a strong indicator of peritoneal carcinomatosis.
In our study, most patients (97.0%, 64/66) with a small amount of isolated pelvic free fluid had no tumor recurrence and only 2 patients (3.0%, 2/66) had tumor recurrence in the follow-up pe-
